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Barry Steam Plant 316(a) and (b)
Demonstration - WPDES No. AL0002879

Charles H. Kaplan, Coordinator
Thermal Analysis Unit

L. Tebo, Jr.
Surveillance and Analysis
SUMMARY

Alabama Power Co. has submitted 316(a) and (b) demonstrations on the
Darry Steam Plant directly to you.

It may be interesEing for you to look at Table IV-4 on page 152 of the
316 (a) document., HNote that the condenser rise is 15.0°F in October of
1976, Table III-3 on page 15 of the 316(b) document shows a 25.7%

river flow usage for October 19, 1976, The estimated 10-year, 7-day
low flow is 5,120 cfs, but may be higher due to new impoundments.

ACTION ¢

Please review and comment by August 30, 1977.

BACKGROUND

Additional information on low flows is availhble in project file if neaded.

N 72

JWSteiner:tap:3rd floor:x2328:7/25/77





































































































































































An Update of the

Status of Section 316(a) and (b) Applications
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Water Permits Division
U.S. Environmental Protection Agency
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1) Use of classification analysis (clustering) and ordination (non-metric multi-
dimensional scaling) to produce a graphical representation of communities at sites
based on biota of samples. The purpose at this stage is to reduce the complexity of
the species-by-site data so that meaningful patterns among samples will emerge.
Used in the 316(a) demonstration context, these analytical techniques can be used
specifically to look for patterns of similarity (or dissimilarity) in community
structure among samples collected from thermally affected areas and reference
areas. This is considered a descriptive rather than an explanatory stage of analysis.

2) Determination of the “‘significance” of any patterns of community structure that
emerge from clustering and ordination. This stage is comparable to hypothesis
testing done with parametric statistics except that in these cases. the tests
employed are non-parametric in that they make none of the assumptions (i.e.,
normality) regarding the distribution of the data that would be required for the
more classical hypothesis testing approach. This is an explanatory stage where
real community differences may be attributed to the effects of the thermal
effluent. Note that at this stage only differences among samples are determined
and not directionality (better/worse).

Important at this stage is the identification of the species in each community type
that are mainly responsible for any significant differences between affected and
reference sites. Routines are available that can breakdown the percent
contribution of species to the total dissimilarity between sites. Species identified
as being important contributors to site differences can be further analyzed for
thermal or pollution tolerance.

3) Determining levels of disturbance using other measures from the community data
indicative of disturbed conditions. Thermal discharges may cause real community
changes, not all of which may be considered deleterious. For example over some
range of increased temperatures certain species may become more abundant. At
this stage of analysis, measures constructed will aid in the determination of
impacts that may be described as adverse. The directionality of community
change is critical in determining whether a BIP is being maintained in spite of the
presence of altered thermal discharges.

4) Linking community structure change to environmental variables. Though 316(a)
is focused on the effects of thermal effluent, other variables may be responsible
for some of the community differences between sites. The receiving water body
may be impacted by other (non-thermal) forms of pollution. Collecting samples
from heated and unheated portions of a water body do not comprise a *“‘controlled”
experiment. If other chemical and physical data are available from sites used in
the community assessment, that data can be matched to community patterns to
assist in the determination of causality.

D. ADDITIONAL COMMENTS
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a. Commercially or Recreationally Valuable
1) Specie Names
ii) Protective temperature for the most sensitive egg stage
ii1) Time period for the most sensitive egg stage
iv) Protective temperature for the most sensitive larval stage
v) Time period for the most sensitive larval state
vi) Protective temperature for the most sensitive juvenile stage
vii) Time period for the most sensitive juvenile stage
viii) Protective temperature for the most sensitive adult stage
1x) Time period for the most sensitive adult stage
X) Special temperature requirements for reproduction
x1) Thermal shock tolerance for adult (range or gradient)
xii) Optimum temperature for performance and growth for non-
breeding adult
xiii) Thermal shock tolerance for juvenile stage (range or gradient)
ivx) Optimum temperature for performance and growth of juvenile
xv) Normal spawning location
xvi) Normal spawning dates
xvii) Normal spawning temperature range
xviii) Optimum oxygenation levels
b. Threatened or Endangered
1) Specie Names
11) Protective temperature for the most sensitive egg stage
iii) Time period for the most sensitive egg stage
iv) Protective temperature for the most sensitive larval stage
v) Time period for the most sensitive larval state
vi) Protective temperature for the most sensitive juvenile stage
vii) Time period for the most sensitive juvenile stage
viii) Protective temperature for the most sensitive adult stage
ix) Time period for the most sensitive adult stage
x) Special temperature requirements for reproduction
xi) Thermal shock tolerance for adult (range or gradient)
xii) Optimum temperature for performance and growth for non-
breeding adult
xii1) Thermal shock tolerance for juvenile stage (range or gradient)
ivx) Optimum temperature for performance and growth of juvenile
xv) Normal spawning location
xvi) Normal spawning dates
xvii) Normal spawning temperature range
xviii) Optimum oxygenation levels
¢. Organisms Critical to the Structure and Function of the Ecological
System (Habitat Formers)
1) Specie Names
11) Protective temperature for the most sensitive egg stage
ii1) Time period for the most sensitive egg stage
iv) Protective temperature for the most sensitive larval stage
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We request that you address the concern above and forward the information to EPA. In
accordance with the MOA and federal regulations, the full period of time for review of this draft
permit will recommence when the requested information is received by this office. If you have
any questions, please contact Ms. Karrie-Jo Shell of my staff at 404/562-9308.

Sincerely,

mes D. Giattina
Director
Water Management Division

Enclosures - 316(a) Biological Study Information Sheet
316(a) Predictive Study Elements

cc: Mr. Gordon G. Park, Manager of Environmental Compliance, TVA






























Mr. John D. Grogan
Page 2
September 29, 2004

Following the last 316(a) study (Bayne et al. 2003) both ADEM and the U. S. EPA
suggested that the Barry Plant thermal discharge may be responsible for the decline in
density of larval fish and macroinvertebrates downstream of the discharge canal. In the
case of larval fish, an ongoing 316(b) study has revealed that the cause of the decline in
larval fish was the entrainment of these organisms in the intake water for Plant Barry.
These entrained fish die in transit through the steam plant and they decompose and are
absent in the Mobile River downstream of the discharge canal. The number missing
downstream is close to the number known to be entrained.

The decline in macroinvertebrate densities downstream of the discharge canal
may be, in part, caused by thermal influence. However, in my opinion, a decline in
density of organisms does not signal “appreciable harm” as long as the community
composition and structure is similar upstream and downstream of the heated discharge.
With the possible exception of station 2AW just downstream of the mouth of the
discharge canal, community structure and community health metrics were similar or
superior at downstream locations compared to upstream reference locations. What would
be of concern downstream of Barry Plant discharge would be benthic communities with
reduced taxa, lower taxa diversities, increased density of the more tolerant organisms
(e.g., oligochaetes and ceratapogonids) and absence of the more intolerant organisms.
These were the conditions reported by Lawrence and Bayne (1977) for benthic
communities in experimental channels receiving heated water from the Alabama Power
Company’s Greene County Steam Electric Generating Plant.

Based on phytoplankton densities and recent (since 1990’s) chlorophyll a
concentrations, the Mobile River in the vicinity of Plant Barry has increased substantially
in primary production. In addition, there have been moderate increases in zooplankton
densities and orders of magnitude increases in macroinvertebrate densities. Since these
communities seem to be in good health, I believe that this reach of the Mobile River is in
better overall condition today than it was in 1974 (Bayne 1997). This improvement has
taken place while Plant Barry has been in operation. In my opinion, the continued
operation of the Barry Plant within the proposed thermal limits will not cause appreciable
harm to a balanced, indigenous community of shellfish, fish and wildlife in the Mobile

Vi)

David R. Bayne
Professor

DRB/Ihj






Professional Memberships:

Midsouth Aquatic Plant Management Society

Aquatic Plant Management Society, Inc.

American Fisheries Society

American Society of Limnology and Oceanography, Inc.
International Association of Aquatic Vascular Plant Biologists
North American Lake Management Society

Alabama Fisheries Association

Consulting and Service: (select)

U. S. Army Corps of Engineers; Florida Governor's Office; Bass Anglers Sportsman
Society, Inc.; Tennessee Valley Authority; Morocco; U. S. Justice Department;
SEPRO Corporation; Alabama Department of Environmental Management; Solutia Inc.;
Olin Corporation; Upper Chattahoochee Riverkeeper; Alabama Attorney General's
Office; Alabama Environmental Planning Council; Technical Task Force, Upper
Warrior River Water Quality; West Point Lake Task Force; Alabama Water Resources
Study Commission; Weiss Lake Conservation Task Force; Alabama Lake Standards
Task Force; Alabama Clean Water Action Plan; West Point Lake Coalition; Rivers
and Streams Nutrient Criteria Committee.

Current Research Projects:

Biological survey of Conecuh-Escambia Rivers near the waste outfall of nearby
paper mill.

Limnological variables related to sport fish yield of Alabama lakes.

Urban impacts on biotic communities of small tributary embayments.

Biotic enhancement of water quality in intensive aquaculture.

Fate of PCB’s in large Alabama Impoundments.

Nutrient and sediment loading of large river impoundments.
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Objective

The objective of this study is to simulate the temperature characteristics of the Mobile
River near Alabama Power Company’s (APC) Barry Steam Plant using CE-QUAL-W?2
using data from the year 2001. This model was used to determine the impact of Barry’s
condenser discharge temperature on the portion of the Mobile River downstream of the
steam plant. The CE-QUAL-W2 model was calibrated using data from 1997 and 1998
and the calibration parameters were left unchanged. The simulation area includes
approximately 11 miles of the Mobile River upstream and downstream of the plant.
Comparisons between observed and simulated temperatures are made at Sites 1, 2, 3, 4,
5, and at the intakes and discharge shown in Figure 1. Site 2 is defined as being located
at a distance 2.5 times the river width, at the discharge, downstream, and at a depth of 5
feet.

Model
CE-QUAL-W2 is a two-dimensional hydrodynamic and water quality model. The model

has been applied to numerous water bodies throughout the US, in addition to the Mobile
River. The model is 2-D, consisting of laterally averaged components, and simulating
flow and components in the vertical and longitudinal directions.

Development of Model Inputs

In order to accurately simulate the Mobile River, the model requires a detailed collection
of input data. These data consist of river flow and stage, plant discharge flow rate and
temperature, meteorological data, ambient river temperature, and river bathymetry. All of
the input data sets were provided by APC. Minimal reformatting of the data was required,
and gaps or blanks in the data sets were deleted. During the data gaps, the model linearly
interpolates the data it requires, so results from these periods are not expected to be
accurate.

River flow rate and stage — The Mobile River near Barry Steam Plant is in an area that is
influenced by tides. It is also located in an area that includes the confluence and
separation of multiple water bodies. Daily average river flow rates are calculated using
USGS measurements at Coffeeville and at Claiborne and a discharge percentage curve
developed by the USGS. The calculated average daily flow rates used in the model were
provided by APC. The US Army Corps of Engineers maintains a stage gage at the intake
of the Barry Steam Plant. The hourly readings from this gage used as the downstream
elevation in the model were provided by APC.

Some minor adjustments were made to the river flow rate and the stage data to facilitate
model computation. During high flow periods, the peak flow rates did not coincide with
peak elevations, causing instability in the model. This is not unexpected because the flow
rates are daily averages, while the stage elevations are hourly. The dates of the
adjustments are January 20 to 27, January 31, February 17 to 21, and December 14 to 20,
which are not during the critical summer periods.

Plant discharge rate and temperature — The Barry Steam Plant operating logs were used
as the source for plant flow rates. The hourly values of the condenser flow rates were



























EPA has reviewed the revised Study Plan and has comments, which should be addressed
in the plan prior to APC commencing sampling.

In short, the scope of the Study Plan states that *“The study shall also be designed
to include additional downstream stations to demonstrate recovery, and differentiate (if
possible) the cumulative effects of multiple impacts (salt water intrusion, cooling water
intake, thermal discharge, etc.) on the receiving stream.” The plan outline, however,
lacks sufficient detail to determine if the stated objectives will be met through application
of this study. Additionally, the plan outline is not designed such that a determination can
be made as to whether the thermal discharge meets the criteria for approval of a variance
under Section 316(a) of the CWA. Specifically, it is unclear from the outline of the
proposed sampling plan how the additional data will be analyzed to demonstrate that a
balanced, indigenous population (BIP) of fish, shellfish and wildlife is being protected
within the defined study area. Under Section 316(a), it is an applicant’s burden to
demonstrate that a thermal variance will assure protection of a BIP. If EPA’s comments
on the Study Plan are not addressed, it is likely that EPA will object to issuance of a
316(a) variance during the next permit cycle.

EPA recognizes that, under 40 CFR Section 125.73(c). existing sources seeking
variance renewal are not typically required to conduct the same detailed, comprehensive
studies required under Sections 125.72(a) and (b). Also, under Section 125.73, existing
sources can base their demonstration on a lack of appreciable harm instead of completing
predictive studies. However, under Section 125.72(c), the type of detailed studies
contemplated under 125.72(a) and (b) can be required whenever determined to be
necessary. After examining the record (to the extent that it can be recreated) of prior
316(a) variance determinations for Plant Barry, EPA has significant concerns regarding
the need for a more thorough examination and definition of the BIP, the identification of
Representative Important Species (RISs), and a closer examination of whether the
variance is protective. Given the thinness of the available record for prior variance
determinations, which go back many years and extend to when EPA was the permitting
authority for Plant Barry, EPA believes a more detailed, comprehensive study is needed.
EPA acknowledges that APC has in the past collected a substantial amount of data in
support of its variance. APC may use existing data in completing its study and may
incorporate the existence of such data into the Study Plan design; however, the existing
data needs to be evaluated and presented in the context of a BIP definition that the
existing record does not adequately provide.

Section 316(a) of the CWA contains the term “BIP” but does not define it.
However, 40 Code of Federal Regulations (C.F.R.) § 125.71(c) defines the term
“balanced, indigenous community™" as:

A biotic community typically characterized by diversity, the capacity to sustain
itself through cyclic seasonal changes, presence of necessary food chain species
and by a lack of domination by pollution tolerant species. Such a community may
include historically non-native species introduced in connection with a program of

' “Bulanced, indigenous community™ and BIP are equivalent terms.






5.5 “The capacity to sustain itself through cyclic seasonal changes” means that any
additional thermal stress will not cause significant community instability during times of
natural extremes in environmental conditions. Community data should be collected
during normal seasonal extremes as well as during optimal seasonal conditions. Data
should be compared between heat affected and unaffected portions of the river to account
for normal community changes corresponding with change in season.

3 “Presence of necessary food chain species”” means that the necessary food webs
remain intact so that communities will be sustaining. We believe that exhaustive food
web studies are not necessary provided that invertebrate, fish and wildlife communities
are otherwise healthy, i.e., represented by sufficiently high species diversity and
abundance (appropriate for that portion of the river) for the identified tropic levels and
sustaining through normal seasonal changes.

4, “Non-domination of pollution-tolerant species” means that in the case of a
thermal effluent, community assemblages in heat affected portions of the river dominated
by heat tolerant species do not constitute a BIP. EPA recognizes that because all species
have varying levels of thermal tolerance, communities in the heat affected portions of the
river may possess altered assemblages in terms of species presence and abundance. All
community data should be collected, analyzed and presented to clearly demonstrate that
affected communities have not shifted to primarily heat tolerant assemblages.

5. “Indigenous’ has been further clarified in the regulations: “Such a community
may include historically non-native species introduced in connection with a program of
wildlife management and species whose presence or abundance results from substantial,
irreversible environmental modifications. Normally, however, such a community will
not include species whose presence is attributable to the introduction of pollutants that
will be eliminated by compliance by all sources with section 301(b)(2) of the Act: and
may not include species whose presence or abundance is attributable to alternative
effluent limitations imposed pursuant to section 316(a).” EPA recognizes that non-
indigenous species are present in most aquatic systems in the U.S. All community data
should be analyzed and presented to demonstrate that community assemblages in the heat
affected portions of the river are not significantly different from non-affected
communities with regard to the number of non-indigenous species in the assemblages.

In addition to the foregoing components of the BIP definition, the Study Plan
should also include provisions for the identification of Representative Important Species
(e.g., a list of threatened, endangered, thermally sensitive, or commercially or
recreationally valuable species in up- and down-stream of the study area), as
contemplated in 40 C.F.R. §125.72(b). 40 C.F.R. § 125.71(b) defines RIS as “species
which are representative, in terms of their biological needs, of a balanced, indigenous
community of shellfish, fish and wildlife in the body of water into which a discharge of
heat is made.”









not alternative limitations (i.e. a thermal variance from the otherwise applicable effluent
limit) should be authorized. In short, before a thermal variance can be allowed, 40
C.F.R. §§ 125.72 and 125.73 require the permittee to demonstrate that the otherwise
applicable thermal discharge effluent limit is more stringent than necessary to assure the
protection and propagation of the balanced, indigenous population (BIP) and also
requires the permittee to “show” that, after consideration of “cumulative impacts of its
thermal discharge together with all other significant impacts on the species affected”, the
variance will assure the protection and propagation of a BIP. (See 40 C.F.R. §
125.73(a)). In doing so, a permittee for an existing source may base its demonstration
on the “absence of prior appreciable harm in lieu of predictive studies.” (See 40 C.F.R.
§125.73(c)(1)). The regulations at 40 C.F.R. §§125.73(c)(1)(i)-(i1) further state that “in
determining whether or not prior appreciable harm has occurred the Director shall

consider the length of time in which the applicant has been discharging and the nature of
the discharge.”

An applicant’'s CWA Section 316(a) demonstration should identify the organisms
comprising the BIP to be used to ensure that the thermal component of the discharge
assures the protection and propagation of a balanced, indigenous popuiation of shellfish,
fish and wildlife in and on that body of water into which the discharge is to be made.

40 CFR Section 125.71(c) defines BIP as:

“a biotic community typically characterized by diversity, the capacity to sustain
itself through cyclic seasonal changes, presence of necessary food chain species
and by lack of domination by pollution tolerant species. Such a community may
include historically non-native species introduced in connection with a program of
wildlife management and species whose presence or abundance results from
substantial irreversible environmental modifications. Normally however, such a
community will not include species whose presence or abundance is attributable
to the introduction of pollutants that will be eliminated by compliance by all
sources with section 301(b)(2) of the Act; and may not include species whose
presence or abundance is attributable to alternative effluent limitations imposed
pursuant to section 316(a).”

The Environmental Appeals Board stated in its decision in In Re Dominion Energy
Brayton Point, LLC., 12 E.A.D. 490 (2006)(*Brayton Point™), “this definition clearly
envisions a consideration of more than the population of organisms currently inhabiting
the water body. In this vein, although it permits inclusion of certain ‘historically non-
native species’ that are currently present, it explicitly excludes certain currently present
species whose presence or abundance is attributable to avoidable pollution or previously-
granted section 316(a) variances.”

Page 557 of the Brayton Point EAD goes on to further state that a BIP “can be the
indigenous population that existed prior to the impacts of pollutants, not solely the
current populations of organisms.”






the protection and propagation of a balanced, indigenous community of shellfish,
fish and wildlife in and on the body of water into which the discharge is made.”

The term “appreciable harm” is not defined in the regulations; however, the burden of
proof is on the permittee to make a demonstration that assures that the BIP will be

maintained. Region 4 has used the following criteria as indicators of the occurrence of
“appreciable harm™:

1. Substantial increase in abundance or distribution of any nuisance species or
heat-tolerant community not representative of the highest community
development achievable in receiving waters of comparable quality.

2. Substantial decrease of formerly indigenous species, other than nuisance
species.

3. Changes in community structure to resemble a simpler successional stage than
is natural for the locality and season in question.

4. Unaesthetic appearance, odor, or taste of the waters.

5. Elimination of an established or potential economic or recreational use of the
waters.

6. Reduction of the successful completion of life cycles of indigenous species,
including those of migratory species.

7. Substantial reduction of community heterogeneity or trophic structure.

We request that you, in the final issuance of this permit, consider this information and
consult with the permittee regarding their CWA Section 316(a) demonstration and its
conformance with applicable state and federal regulations. If you have any questions, please
contact Ms. Karrie-Jo Shell at 404/562-9308.

ames D. Giattina
Dlrer.,tor
Water Management Division

cc: Mr. John Grogan, Manager
Alabama Power Company
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